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(57) ABSTRACT 
(76) Inventors: John Murphy, West Chester, PA 

(US); Joseph Poplar, Flourtown, The present invention discloses a method and system for 
PA (US) maintaining the position of headstones in a cemetery. Previ 

ously, headstones installed at a cemetery may shift over time. 
Correspondence Address; As the ground beneath the headstone is subjected to erosion 
Eugene E, Renz, J 1;, RC, from frost, rain, snoW, and Wind, the headstone may settle and 
205 North Monroe street, Post ()f?ce BOX 2056 eventually sink partially into the ground. In some cases the 
Media, PA 19063-9056 (Us) headstones may become loose and fall, possibly getting dam 

aged. The present invention provides a subterranean bridge 
(21) App1_ NO; 12/075,685 comprised of concrete that the headstone rests upon. In this 

Way, the headstone is supported by the concrete bridge struc 
ture, and is less affected by soil conditions, ground Water, and 
freeZe-thaW cycles. Since, by de?nition, the headstones are to 
be at the cemetery for an inde?nite period of time, it is 
desirable to have a system to maintain the position of the 

(22) Filed: Mar. 13, 2008 

Publication Classi?cation 

(51) Int. Cl. headstone for the long term. The bridge is comprised of tWo 
E04H 13/00 (200601) caissons and a plinth. The plinth straddles the caissons, and 
E02D 23/00 (200601) the headstone rests on the plinth, Which has drainage means to 
E 02D 31/08 (200601) prevent standing Water on the plinth. 

A -»/ A 104B 104\ 



Patent Application Publication Sep. 17, 2009 Sheet 1 0f 5 US 2009/0229195 A1 

118 

FIG. 1A 
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FIG. 1B 
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GRAVE MARKER GRID SUPPORT SYSTEM 

FIELD OF THE INVENTION 

[0001] The present invention relates to a method and appa 
ratus for supporting a tombstone. 

BACKGROUND 

[0002] In most instances When it is desired to support a 
marker above a ?lled excavation, a Waiting period after the 
excavation has been ?lled is required before placing the 
marker. This Waiting period is necessitated by the fact that 
after the excavation is ?lled, the ?ll dirt eventually settles 
changing the contour of the ground in the excavation area. 
Markers placed above the ?ll dirt before the settling period 
has terminated, sink and shift With the ?ll dirt. 
[0003] Another problem may be encountered in the case of 
a cof?n placed directly in the ground Without a burial vault. 
Cof?ns are generally made of Wood, Which eventually dete 
riorates in the ground causing the ground above the cof?n to 
settle. This, as Well as general soil erosion, can cause the grave 
marker to shift in position over time. Since, the grave marker 
(e. g. headstone, tombstone) is to remain at the cemetery for an 
inde?nite period of time; it is desirable to have a system to 
maintain the position of the headstone for the long term. 
Many older cemeteries are in poor condition, as time has 
caused ground settling due to the aforementioned factors. 
Unfortunately, vandalism may also be a cause of deterioration 
of cemeteries. Therefore, What is needed in an improved 
grave marker support system. 

SUMMARY OF THE INVENTION 

[0004] The present invention discloses a method and sys 
tem for maintaining the position of a grave marker in a cem 
etery. Previously, grave markers (headstones or tombstones) 
installed at a cemetery may shift over time. As the ground 
beneath the grave marker is subjected to erosion from frost, 
rain, snoW, and Wind, the grave marker may settle and even 
tually sink partially into the ground. Vandalism may also be a 
cause of the poor condition of some grave markers. In some 
cases the grave marker may become loose and fall, possibly 
getting damaged, causing constant maintenance. The present 
invention provides a subterranean bridge that the grave 
marker rests upon. In this Way, the grave marker is supported 
by the bridge structure, and is less affected by soil conditions, 
and supported beloW frost levels. The bridge may be com 
prised of any suitable material that is strong enough to support 
the grave marker, and Will not decompose When buried in the 
ground. In the currently preferred embodiment, concrete is 
used, as it has been shoWn to be a cost effective material to use 
to practice the present invention. Other materials, such as 
metal, ?berglass, or synthetic composites may also be used, 
provided they have the aforementioned strength and non 
decomposition properties. Since, by de?nition, the grave 
markers are to be at the cemetery for an inde?nite period of 
time, it is desirable to have a system to maintain the position 
of the grave marker for the long term. The bridge is comprised 
of tWo caissons and a plinth. The plinth is disposed in a 
horiZontal orientation, straddling a caisson and a neighboring 
caisson, and the grave marker is supported by the plinth, 
Which has drainage means to prevent standing Water on the 
plinth, thereby reducing the risk of damage due to freeZe 
thaW cycles. The caissons are disposed in a vertical orienta 
tion at a predetermined distance from each other such that 
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they may be assembled in a grid-like fashion that corresponds 
to the roWs of grave markers in a cemetery layout. The grave 
marker is disposed Within a socket on the plinth to further 
secure it, serving to make the grave marker more resistant to 
vandalism. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0005] FIG. 1A shoWs a side vieW of an embodiment ofa 
grave marker support system in accordance With the present 
invention. 
[0006] FIG. 1B shoWs additional detail of the embodiment 
of FIG. 1A. 
[0007] FIG. 2 shoWs a top vieW of the embodiment of FIG. 
1A. 
[0008] FIG. 3 shoWs a side vieW of an embodiment of a 
grave marker support system in use With a grave marker and 
casket. 
[0009] FIG. 4 shoWs a side vieW of an additional embodi 
ment of a grave marker support system providing enhanced 
drainage capability. 

DETAILED DESCRIPTION 

[0010] Referring noW to FIG. 1A (side vieW) and FIG. 2 
(top vieW), an embodiment 100 of a grave marker support 
system in accordance With the present invention is shoWn. 
Caissons (indicated generally as 104) serve as vertical sup 
port members. A plinth 108 is straddled across tWo caissons 
104. The caissons 104 are su?iciently Wide at the top thereof 
to provide support for tWo plinths, as is the case for caisson 
104B. As stated previously, the caissons 104 and plinths 108 
may be made of any suitable material With su?icient struc 
tural strength, and that Will not decompose When buried. 
Concrete has been shoWn to be a cost effective building mate 
rial that meets the aforementioned criteria for use in con 
structing the caissons 104 and plinths 108. In one embodi 
ment, the caissons 104 are poured on site (at the grave site) 
into a forming structure (not shoWn), such as a “sonotube” 
manufactured by SONOCO PRODUCTS COMPANY of 
SC, USA. Alternatively, the caissons 104 may be formed at 
a facility offsite from the cemetery, and transported to the 
cemetery. The plinths 108 are preferably cast in concrete, and 
are secured to the caissons 104 as shoWn via a plurality of 
securing rods 118. In one embodiment, the plinths 108 con 
tain ?ber reinforcement in lieu of traditional steel rebar. This 
provides for increased durability, since steel can rust over 
time and adversely affect the condition of the plinths 108. One 
such ?ber reinforcement product that may be suitable for use 
is STRUX 90/40, available from GRACE CONSTRUCTION 
PRODUCTS, of Cambridge, Mass. USA. The rods 118 may 
be inserted into the caissons 104 prior to the hardening of the 
concrete. Alternatively, the rods 118 may be bored into the 
caissons 104 after concrete hardening has taken place. 
[0011] FIG. 1B illustrates a close-up vieW of the interface 
betWeen caisson 104 and plinth 108, and shoWs details of the 
present invention that are used to make it more resilient to 
vibrations. In a preferred construction method, bore holes are 
formed in the caissons 104, and then a sealant is applied to the 
bore holes, forming a vibration-dampening layer 171 
betWeen the portion of the caisson 104 surrounding each 
securing rod 118. This serves to dampen vibration, and pro 
tect the entire structure 100 from vibrations that may be 
caused by seismic activity, or nearby heavy machinery, such 
as a tractor. In one embodiment, vibration-dampening layer 
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171 is a silicone sealant. To further protect the entire structure 
100 from vibration damage, vibration-dampening shims 177 
are placed in betWeen each caisson 104, and the plinth 108. In 
one embodiment, the vibration-dampening shims 177 are 
comprised of neoprene. 
[0012] In one embodiment, the concrete mix used to make 
the caissons 104 and plinths 108 is a 5000 PSI mix. In this 
embodiment, a batch of the concrete comprises about 940 
pounds of crushed stone (1A inch), about 313 pounds of 
crushed stone (1/2 inch), about 1,529 pounds of sand (natural, 
screened), and about 700 pounds of cement (Dragon Type 
III). About 30 gallons of Water is added to these constituents, 
along With additional admixtures to enhance air entrainment. 
The use of an air entraining admixture (AEA) in concrete 
promotes aid voids Within it that make it more resistant to the 
detrimental effects of freeZe/thaW cycles that may be encoun 
tered at a cemetery in a cold climate. Air entrained concrete 
improves durability by reducing stresses associated With 
freezing Water in pores. The expansion as Water converts from 
liquid to solid upon freeZing creates a pressure on the remain 
ing liquid. Entrained air provides relief for this pressure. In 
one embodiment, the admixtures comprise about 1 ounce of 
Darex II, and about 60 ounces of ADVA 530. Both of these 
admixtures are available from GRACE CONSTRUCTION 
PRODUCTS, of Cambridge, Mass. USA. 
[0013] As mentioned previously, the plinths 108 are pref 
erably formed of cast concrete. Each plinth 108 comprises 
socket 112 that is con?gured to receive a grave marker. A 
plurality of drainage ports 114 traverses the base of the socket 
112 to the bottom of plinth 108, providing an escape path for 
groundWater. A plurality of handling ports 122 are preferably 
cast into the plinth 108. The handling ports 122 are recessed 
concrete lifting anchors in the plinth 108, through Which a 
?exible member such as a cable, strap, or chain may be 
traversed. Concrete lifting anchors Well suited for this pur 
pose are available from LIFTING PRODUCTS, INC. of 
Orange Park Fla, USA. The handling ports 122 facilitate the 
use of equipment, such as a Winch (not shoWn), to maneuver 
the plinth 108 onto the caissons 104 in a controlled manner. In 
a preferred embodiment, handling ports 122 are formed by 
[0014] Note that While three caissons 104 supporting tWo 
plinths 108 are shoWn in FIG. 1 and FIG. 2, it is contemplated 
that the arrangement can be extended to many more caissons 
and plinths, su?icient to accommodate a large cemetery that 
comprises evenly spaced grave markers. In general, N+l cais 
sons are required for N plinths, Where N can be as large as 
needed to accommodate a roW of grave markers Within a 
cemetery. 
[0015] FIG. 3 shoWs a side vieW of an embodiment 300 of 
a grave marker support system in use With a grave marker 340 
and casket 344. The base of socket (112 of FIG. 1) of plinth 
108 is lined With a geotextile fabric material 332, such as one 
of the LINQ materials, manufactured by THRACE-LINQ 
INC, of Summerville SC, USA. Geotextile fabric material 
332 provides good drainage properties, alloWing Water to 
How through it, yet keeps larger particulate matter from clog 
ging drainage ports 114. Above geotextile fabric material 332 
is a layer of small siZed aggregate 336, such as a combination 
of one or more of cinder, crushed stone, quarry ?nes, stone 
dust, or small pebbles. Aggregate 336 provides a suitable 
means for ?ne adjustment of the position of grave marker 340. 

[0016] In one embodiment, the type of quarry ?nes used is 
so-called “screenings.” Screenings are a uniformly siZed, 
?ne, sandy material With some silt particles. Screenings com 
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monly range in particle siZe from about 3 .2 mm doWn to ?ner 
than 0.075 mm (No. 200 sieve). Normally, the percentage of 
particle siZes ?ner than 0.075 mm (No. 200 sieve) is 10 
percent or less by Weight. Stockpiles of screenings may con 
tain some particles up to about 4.75 mm (No. 4 sieve) in siZe, 
Which is usually the screen siZe used for separation. Some 
Weathered rock or overburden material may be present in the 
screenings from certain processing operations. The small 
siZed aggregate 336 preferably has the bene?cial property of 
compacting Well as it gets Wet, serving to help stabiliZe the 
position of grave marker 340. The height and leveling of the 
grave marker 340 can be adjusted by adding or removing 
aggregate 336 as required. 
[0017] Once the grave marker 340 is in the desired position, 
soil 348 is added above the plinth 108 such that the plinth 108 
is no longer visible, and the soil level is preferably made level 
With the surrounding soil, thereby obscuring the plinth 108 
and caissons 104 from vieW once the installation of the sys 
tem of the present invention is complete. Grass or sod (not 
shoWn) may be placed over the soil in order to match the 
desired aesthetics. 
[0018] Over time, casket 344 may decompose, causing it to 
collapse, and may cause soil above the casket 344 to shift. 
Without the present invention, this event Would likely have an 
adverse effect on the position of grave marker 340. HoWever, 
With the present invention, the plinth 108 continues to provide 
support for the grave marker 340. With the system of the 
present invention, factors such as casket decomposition, and 
soil erosion are mitigated, resulting in a longer lasting, easier 
to maintain cemetery. 
[0019] FIG. 4 shoWs a side vieW of an additional embodi 
ment 400 of a grave marker support system providing 
enhanced drainage capability. This embodiment is similar to 
the embodiment of FIG. 3, but having an additional aggregate 
layer 481 placed just beloW the plinth 108 to facilitate drain 
age. In one embodiment, the aggregate layer 481 is comprised 
of crushed stone, and has a depth that ranges from about 3 
inches to about 5 inches. 
[0020] It Will be understood that the present invention may 
have various other embodiments. Furthermore, While the 
form of the invention herein shoWn and described constitutes 
a preferred embodiment of the invention, it is not intended to 
illustrate all possible forms thereof. It Will also be understood 
that the Words used are Words of description rather than 
limitation, and that various changes may be made Without 
departing from the spirit and scope of the invention disclosed. 
Thus, the scope of the invention should be determined by the 
appended claims and their legal equivalents, rather than 
solely by the examples given. 

What is claimed is: 
1. A system for supporting a grave marker in a cemetery, 

comprising: 
a plurality of subterranean caissons disposed in a vertical 

orientation, each said caisson disposed at a predeter 
mined distance from a neighboring caisson; and 

at least one plinth; the plinth being disposed in a horizontal 
orientation, straddling a caisson and a neighboring cais 
son, the plinth comprising a socket, said socket compris 
ing a means for drainage. 

2. The system of claim 1, Wherein the means for drainage 
comprises a plurality of drainage ports disposed Within the 
socket, and extending to the bottom of plinth, thereby alloW 
ing Water to drain out of the socket via the drainage ports. 
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3. The system of claim 2, further comprising a geotextile 
fabric disposed Within the socket. 

4. The system of claim 3, further comprising a layer of 
aggregate disposed over the geotextile fabric. 

5. The system of claim 1, further comprising a plurality of 
securing rods, each of the securing rods fastened to a caisson, 
and traversing through the plinth, thereby securing the plinth 
to the caisson. 

6. The system of claim 1, Wherein the plinth comprises a 
plurality of handling ports, the handling ports con?gured and 
disposed to be secured Via a ?exible member. 

7. The system of claim 1, Wherein the caissons and the 
plinth are comprised of concrete. 

8. The system of claim 7, Wherein the concrete is air 
entrained concrete. 

9. The system of claim 4, Wherein the layer of aggregate 
comprises a layer of quarry ?nes screenings, Wherein the 
aggregate has a particle siZe of about 3.2 mm or less. 

10. The system of claim 5, further comprising a Vibration 
dampening layer disposed betWeen each of the securing rods, 
and the portion of the caisson surrounding each securing rod. 

11. The system of claim 10, Wherein the Vibration-damp 
ening layer is comprised of silicone sealant. 

12. The system of claim 1, further comprising a Vibration 
dampening shim disposed betWeen each caisson and said at 
least one plinth. 

13. The system of claim 12, Wherein said Vibration-damp 
ening shim is comprised of neoprene. 
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14. The system of claim 1, further comprising an aggregate 
layer disposed beloW the plinth. 

15. The system of claim 14, Wherein the aggregate layer is 
a layer of crushed stone. 

16. The system of claim 15, Wherein the layer of crushed 
stone has a depth that ranges from about 3 inches to about 5 
inches. 

17. A method for supporting a grave marker in a cemetery, 
comprising the steps of: 

arranging a plurality of subterranean caissons in a Vertical 
orientation, each said caisson disposed at a predeter 
mined distance from a neighboring caisson; and 

arranging at least one plinth in a horiZontal orientation, 
straddling a caisson and a neighboring caisson. 

18. The method of claim 17, Wherein the step of arranging 
a plurality of subterranean caissons in a Vertical orientation 
comprises the step of pouring concrete into a forming struc 
ture at a grave site. 

19. The method of claim 18, further comprising the steps 
of: 

boring a plurality of holes in the top of each caisson, each 
of the holes con?gured and disposed to receive a secur 
ing rod; and 

applying a Vibration-dampening layer to each of the holes. 
20. The method of claim 17, further comprising the step of 

applying a Vibration-dampening shim betWeen each caisson 
and said at least one plinth. 

* * * * * 


